Introduction
In many countries, medical practices that are categorized as traditional, complementary and/or alternative are common and the focus of current advocacy. 1 In 2008, for example, most of the people who lived in Australia (68.9%), China (90%), the Republic of Korea (86%), Malaysia (55.6%) and Singapore (53%) used some form of traditional medicine. 2, 3 Although some traditional medical practices appear beneficial, many remain untested and there is little relevant monitoring or control. Our knowledge of the adverse effects of such practices is therefore very limited. This hampers the identification of the safest and most effective traditional practices and medicines. 1 The adverse effects linked to traditional Korean medicine -as practised in the Democratic People's Republic of Korea and the Republic of Korea -have never been carefully monitored. In 1985, the government of the Republic of Korea passed Ministry of Health and Society Law 85-64, which promoted the development of a national system of pharmacovigilance for tracking adverse drug reactions. Three years later, the Korean Food and Drug Administration established a national system for the voluntary reporting of adverse reactions to drugs and herbal medicines that is currently based on 20 regional pharmacovigilance centres. 4, 5 Since then, however, very few adverse events attributed to herbal medicines have been recorded by this system. The aim of the present study was to estimate the true incidence of such events in the Republic of Korea, using data from the Food and Drug Administration, another governmental agency (the Consumer Agency) and a nongovernmental organization (the Association of Traditional Korean Medicine).
Methods

Publications
2-4,6-15 were used to determine the main forms of traditional medicine in use in the Republic of Korea and the corresponding usage rates, as percentages of the national population. Attempts were also made to identify records of any adverse events that occurred in the Republic of Korea between 1999 and 2010 and were attributed to any traditional medical practice. The relevant, published records of the Food and Drug Administration, the Consumer Agency and the Association of Traditional Korean Medicine were surveyed (see Results section of this paper). The Consumer Agency has received and investigated complaints about consumer goods, consumer services, medical services and drugs since 1999. It publishes summary data on adverse events every three years. The members of the Association of Traditional Korean Medicine are all practitioners of traditional medicine. Since 1999, this association has recorded adverse events that appear to be linked to traditional medical practices financed by health insurance companies. Although the association has generally published summary data on such adverse events every three years, it has not published any records for the adverse events it recorded between 2002 and 2004.
Results
Usage of traditional Korean medicine
Traditional Korean medicine includes herbal medicine, acupuncture, moxibustion, cupping therapy and "physical therapies" such as hot pack applications, massage, chiropractic manipulation and infrared irradiation. 2, 6 In a survey conducted in 2008, 7 it was estimated that 86% of the people living in the Republic of Korea had used some form of traditional Korean medicine at least once and that 45.8% had used such medicine Objective To investigate adverse events attributed to traditional medical treatments in the Republic of Korea. Methods Adverse events recorded in the Republic of Korea between 1999 and 2010 -by the Food and Drug Administration, the Consumer Agency or the Association of Traditional Korean Medicine -were reviewed. Records of adverse events attributed to the use of traditional medical practices, including reports of medicinal accidents and consumers' complaints, were investigated. Findings Overall, 9624 records of adverse events attributed to traditional medical practices -including 522 linked to herbal treatmentswere identified. Liver problems were the most frequently reported adverse events. Only eight of the adverse events were recorded by the pharmacovigilance system run by the Food and Drug Administration. Of the 9624 events, 1389 -mostly infections, cases of pneumothorax and burns -were linked to physical therapy (n = 285) or acupuncture/moxibustion (n = 1104). Conclusion In the Republic of Korea, traditional medical practices often appear to have adverse effects, yet almost all of the adverse events attributed to such practices between 1999 and 2010 were missed by the national pharmacovigilance system. The Consumer Agency and the Association of Traditional Korean Medicine should be included in the national pharmacovigilance system. 10, 11 There appear to be ver y few published case reports relating to the adverse effects of traditional Korean medical treatments. In the Republic of Korea in 1979, one boy presented with lead poisoning and another with acute lead encephalopathy; both boys had ingested the same herbal medicine daily for 2 months. 12 In the same country in 2006, a problem with sensitivity was reported to have resulted from acupuncture. 13 
Food and Drug Administration
As part of the national system of pharmacovigilance, the Republic of Korea's Food and Drug Administration collects data on adverse events from pharmaceutical companies, health-care providers, pharmacies and consumers. Only five adverse drug reactions were recorded by the Administration in 1988 but the number of such adverse events recorded each year has since grown, from 148-637 between 1999 and 2002 to 53 854 in 2010. 4, [16] [17] [18] Between 2003 and 2010, the proportion of adverse drug reactions reported to the Administration by pharmaceutical companies decreased from 75.3% to 27.8%, whereas the proportion reported by medical institutions increased from 24.2% to 72.0%. Over the same period, only a few adverse drug reactions were reported to the Administration by pharmacies and consumers ( Fig. 1) .
Only eight of the 95 449 adverse drug reactions reported to the Administration between 1999 and 2010 -one of those reported in 2007 and seven of those reported in 2008 -were attributed to herbal medicines. All eight were reported by medical institutions.
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Consumer Agency
Between 1999 and 2010, the Republic of Korea's Consumer Agency received 167 371 complaints -from consumers -about drugs and other medical treatments in general, including 7532 (4.5%) relating to herbal medicines or other forms of traditional Korean medicine.
Over the same period, the average annual number of complaints about drugs and other medical treatments increased from 5670 to 27 344, and the average annual number of complaints relating to herbal medicines or other forms of traditional Korean medicine increased from 198 to 859 (Fig. 2) .
The staff of the Consumer Agency attempt to resolve the complaints they receive through communication withand arbitration between -the relevant medical or pharmaceutical suppliers and the complainants. However, if the complaint remains unresolved, it is passed to the members of the Consumer Dispute Settlement Commission. Of the 8844 disputes that the members of this commission resolved between 1999 and 2010, 252 (2.8%) were related to traditional Korean medicine (Fig. 3) . Over the same period, the percentage of each year's resolved disputes that were related to traditional Korean medicine -2.2% (6 of 271) in 1999 and 2.6% (20 of 761) in 2010 -showed little variation.
Between 1999 and 2010, the Consumer Agency recorded sufficient details for 190 complaints relating to traditional Korean medicine to be categorized. These 190 complaints were related to the use of herbal medicines (52.6%), acupuncture/moxibustion (31.1%), physical therapy (9.5%) and other treatments (6.8%). They included 69 cases of worsening symptoms after treatment (36.3%), 47 cases of adverse reactions to herbal medicine (24.7%), 31 cases of apparently ineffective treatment (16.3%), 18 cases of infection (9.5%), five cases of burns (2.6%), four fatalities (2.1%), two cases of pneumothorax (1.1%) and 14 "other" cases. About half (46.8%) of the 47 adverse reactions to herbal medicines involved hepatitis. The herbal medicines associated with hepatitis came from Ephedra sinica, Erigeron canadensis, Pinellia ternata, Xanthium strumarium, Evodia rutaecarpa, Prunus armeniaca, Prunus persica and Sinomenium acutum. Although the causes of the four fatalities were not recorded, acupuncture/moxibustion and cupping therapy were associated with most of the other more serious problems, which included infections, the exacerbation of symptoms, pneumothorax and burns. Of the adverse events reported to the Consumer Agency that were linked to traditional Korean medicine, more than 40% were infections attributed to the mismanagement of acupuncture or cupping therapy.
Over 50% of the adverse events associated with herbal medicines were caused either by misdiagnosis -which often led to the exacerbation of symptoms despite treatment -or by toxic ingredients.
Association of Traditional Korean Medicine
Between 1999 and 2010, the Association published the details of 2246 complaints that had been reported to health insurance companies and attributed to tra- Almost half (46.2%) of these complaints were related to acupuncture/moxibustion. The rest were related to crude herbal formulations (18.3%), physical therapies (11.8%) and "other causes" (i.e. misdiagnoses and injuries from falls; 23.7%). Complaints relating to crude herbal formulations, acupuncture and "other causes" increased over the study period, whereas complaints related to physical therapies decreased ( Table 1) .
The data published by the Association allow the adverse events related to each form of traditional Korean medicine to be identified for just two years within the present study period: 2006 and 2009 (Table 2) . For these two years, the adverse event most frequently associated with acupuncture was inflammation, followed 
by pneumothorax and nerve damage. Minor adverse events reported for these years included skin discoloration, haematoma and a herniated disc. The more serious adverse events reported were the exacerbation of symptoms, termination of pregnancy, oedema, respiratory problems, cerebral infarction and death (one case). The adverse event most commonly associated with moxibustion was a burn. Burns were also reported following infrared irradiation and hot wax therapy. The adverse events most commonly attributed to herbal medicines were hepatitis and hepatosis, followed by stomach ache, vomiting and adverse skin reactions. Of all of the adverse events recorded, 538 were either other injuries that occurred during acupuncture, cupping or physical therapies or the exacerbation of symptoms following misdiagnosis (Table 2 ) -often the misdiagnosis of a torn muscle ligament as a simple sprain.
Discussion
The adverse events associated with traditional Korean medicine are caused either by herbal medicines or by traditional practices such as acupuncture, moxibustion, cupping and physical therapies. Since 2002, when the World Health Organization (WHO) included herbal medicines in its pharmacovigilance scheme, 21 each of WHO's Member States has monitored the use of traditional herbal medicines. In the Republic of Korea, this monitoring is largely based on a national system for detecting adverse reactions to drugs. However, this system, which is run by the Food and Drug Administration, has recorded very few adverse events related to herbal medicines, even though such medicines are commonly used throughout the Republic of Korea. 2, 7 In China in 2010, in contrast, 95 620 adverse events -including 13 420 severe adverse reactions -were linked to the use of traditional herbal medicines. The Food and Drug Administration is the Republic of Korea's "responsible agency" at the Üppsala Monitoring Centre -a WHO collaborating centre for international drug monitoring. Although the Administration appears to have sufficient capabilities for collecting spontaneous reports and for data mining in global pharmacovigilance, 5, 23 its collection of data on adverse events related to the use of herbal medicines seems poor.
There are at least four reasons why the Administration records so few problems with herbal medicines. First, many of the adverse events recorded by the Administration -41.3% and 27.8% of those recorded in 2009 and 2010, respectively -are reported by pharmaceutical companies. In 2009, herbal products accounted for just 1.15% of total pharmaceutical production and just 1.3% of the medications prescribed by medical practices or traditional medicine clinics. 3, 7, 24 In 2010, such products accounted for just 0.9% of the health insurance benefits used to pay for traditional Korean medicine. 9 The pharmaceutical companies tend to concentrate on non-herbal drugs and, in consequence, report very few adverse effects of herbal formulations.
Second, the 20 medical institutions that form the main source of the reports of adverse events collected by the Food and Drug Administration are all hospitals that only prescribe non-herbal medicines. Most of the institutions that focus on traditional Korean medicine do not currently contribute to the national official pharmacovigilance scheme.
Third, although institutions that focus on traditional Korean medicine can report adverse events to the Food and Drug Administration, most report such events only to the Association of Traditional Korean Medicine. Data collected by the Association are rarely passed on to the Food and Drug Administration. 25 Fourth, the consumers of herbal medicines in the Republic of Korea tend to complain about adverse events to the national Consumer Agency and their complaints are seldom passed on to the Food and Drug Administration.
Currently, the national pharmacovigilance system in China involves more regional centres than the corresponding system in the Republic of Korea (34 versus 20). 5, 22 The Food and Drug Administrations in China and the Republic of Korea -like the Pharmaceuticals and Medical Devices Agency in Japan -are supposed to collect reports of adverse events related to all medicines, including herbal ones. 26, 27 India, however, has a pharmacovigilance system dedicated to the investigation of traditional ayurvedic drugs. At present, this system is based on eight regional and 30 peripheral centres for pharmacovigilance. 28, 29 China and the Republic of Korea have not found it necessary to develop such an 
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independent and professional pharmacovigilance system for herbal medicine, presumably because their policy-makers believe that one national system should be able to cover both herbal and nonherbal medicines.
The adverse events linked to the use of traditional Chinese medicines are often idiosyncratic reactions that include allergy, hepatitis, anaphylaxis or liver damage. 30, 31 Liver problems were found to be the adverse events that were most frequently linked to the use of herbal medicines in the Republic of Korea (present study) and are -globally -the adverse events that are most frequently associated with herbal medicines. 32 Like herbal medicines, acupuncture appears to cause many adverse events in the Republic of Korea. Acupuncture is, however, also one of the most common traditional medical practices in the country, and is the treatment that is generally sought for diseases of the musculoskeletal system and connective tissues. In the Republic of Korea, the adverse events associated with acupuncture -with or without moxibustion -were mostly infections, burns and pneumothorax, although nerve damage, skin discoloration, haematoma, a herniated disc and death were also reported. In China, similarly, acupuncture has been associated with pneumothorax, fainting, subarachnoid haemorrhage, infection and death. 33 The Republic of Korea's pharmacovigilance system is not designed to detect the adverse effects of acupuncture -or those of cupping or physical therapies.
Conclusion
Although herbal medicines are associated with many adverse events in the Republic of Korea, very few of these events are recorded by the national system of pharmacovigilance. If adequate protection and advice are to be given to consumers, the underreporting of such events should be addressed as a matter of urgency. ■ 
Resumen
Las reacciones adversas atribuidas a las prácticas médicas tradicionales de Corea: 1999-2010
Objetivo Investigar las reacciones adversas atribuidas a los tratamientos médicos tradicionales en la República de Corea. Métodos Se analizaron las reacciones adversas registradas en la República de Corea entre 1999 y 2010 por la Administración de Alimentos y Medicamentos, la Agencia de Consumo y la Asociación de Medicina Tradicional Coreana. Se investigaron los registros de reacciones adversas atribuidas al empleo de prácticas médicas tradicionales, incluidos los informes de accidentes médicos y las quejas de los consumidores. Resultados En total, se identificaron 9624 casos de reacciones adversas atribuidas a las prácticas médicas tradicionales, entre ellos, 522 vinculados a los tratamientos a base de hierbas. Las reacciones adversas registradas con mayor frecuencia fueron los problemas hepáticos. El sistema de farmacovigilancia, dirigido por la Administración de Alimentos y Medicamentos, solo registró ocho reacciones adversas. De las 9624 reacciones, 1389 (en su mayoría infecciones, casos de neumotórax y quemaduras) estuvieron relacionadas con la terapia física (n= 285) o la acupuntura/moxibustión (n = 1104). Conclusión En la República de Corea, las prácticas médicas tradicionales a menudo parecen provocar reacciones adversas. Sin embargo, el sistema nacional de farmacovigilancia pasó por alto casi todas las reacciones adversas atribuidas a este tipo de prácticas entre 1999 y 2010. Es necesario incluir la Agencia de Consumo y la Asociación de Medicina Tradicional Coreana en el sistema nacional de farmacovigilancia.
